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EFFECTS OF MODERATE PRESSURE OVERLOAD CARDIAC HYPERTROPHY 
ON THE DISTRIBUTION OF CREATINE KINASE ISOZYMES~  

VATNER, D . E . ~ , ~  AND INGWALL, J . s . ~  

Departments o f  Medicine, Harvard Medical School and Brigham and 
Women's Hosp i ta l ,  Boston, Massachusetts 02115. 

Myocardial a c t i v i t i e s  and isozyme d i s t r i b u t i o n s  of c r e a t i n e  
k inase (CK) and l a c t a t e  dehydrogenase (LDH) were measured i n  r a t s  
w i t h  moderate pressure over load hypertrophy. Three weeks a f t e r  
a o r t i c  banding, t h e  r a t i o  o f  l e f t  v e n t r i c u l a r  (LV) weight  t o  body 
weight increased by 30%. Values f o r  enzyme a c t i v i t y  i n  t h e  hyper- 
t r oph ied  LV were compared t o  values f o r  c o n t r o l  r a t s  as w e l l  as t o  
t he  con t ra1  a t e r a l  r e l a t i v e l y  unaf fec ted  r i g h t  v e n t r i c l e  (KV) . I n  
r a t s  w i t h  moderate LV hypertrophy, t o t a l  CK a c t i v i t y  was unchanged. 
The percent  MB-CK increased s i g n i f i c a n t l y  (pt0.01) o n l y  i n  t he  
hyper t roph ied  LV, f rom 13 1% t o  19 * 1% o f  t o t a l  CK, wh i l e  t h e  
sum of MM and mitochondrial-CK decreased f rom 86 * 3 t o  80 * 3% 
(pt0.01). LDH a c t i v i t y  increased (pt0.05) o n l y  i n  t h e  hyper- 
t r oph ied  v e n t r i c l e  f rom a c o n t r o l  o f  2.90 * 0.13 t o  3.21 * 0.13 
IUImg p ro te i n ,  w h i l e  t h e  r a t i o  o f  LDH a c t i v i t y  a t  h i gh  t o  low sub- 
s t r a t e  increased from 0.12 * 0.02 t o  0.14 * 0.02 (pt0.05). Thus, 
t h e  development of moderate pressure over load hypert rophy i n  t h e  
LV i s  associated w i t h  normal l e v e l s  o f  t o t a l  CK, b u t  t he  per- 
centage of MB-CK increases s e l e c t i v e l y  i n  t he  p r i m a r i l y  a f f ec ted  
v e n t r i c l e .  Also, t o t a l  LDH and LDH a c t i v i t y  a t  h i gh  t o  low 
subs t ra te  concent ra t ion  increases s i g n i f i c a n t l y  i n  LV hypertrophy. 

Myocardial hypert rophy i s  t he  major  overload. I n  o rder  t o  per form the  in -  
mechani sm by whi ch t he  hea r t  compen- creased mechanical work, t he re  must be 
sates t o  a chron ic  pressure o r  volume commensurate changes i n  myocardial 

energy metabolism. Crea t ine  k inase i s  
p a r t i c u l a r l y  important  because i t  i s 
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t he  c a t a l y s t  f o r  t he  r e v e r s i b l e  t rans-  
f e r  o f  h i gh  energy phosphates between 
ATP and c r e a t i n e  phosphate: c r e a t i n e  
phosphate + ADP '5 c r e a t i n e  + ATP. Thus, 
CK p lays  a p i v o t a l  r o l e  i n  energy 
t r ansduc t i on  i n  t h e  c e l l .  While p r i o r  
i n v e s t i g a t i o n s  have examined t he  ex ten t  
t o  which hypert rophy a l t e r s  l e v e l s  o f  
ATP, c r e a t i n e  phosphate ( I ) ,  and iso-  
zymes o f  LDH (2,3), l i t t l e  a t t e n t i o n  
has been pa id  t o  CK and t he  f o u r  CK 
isozymes BB, MB, MM and mi tochondia l -  
CK. The goal o f  t he  present  inves t iga-  
t i o n  was t o  examine t he  e f f e c t s  o f  mod- 
e r a t e  pressure over load hypert rophy on 
t h e  d i s t r i b u t i o n  o f  CK isozymes and t o  
compare these e f f e c t s  w i t h  those on 
LDH isozymes. It i s  conceivable t h a t  
i n  t he  presence o f  pressure over load 
hypert rophy an a l t e r a t i o n  i n  t he  t o t a l  
amount o f  CK o r  i n  t he  d i s t r i b u t i o n  o f  
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